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Elastomers Reinforced with Carbon Nanotubes 



Description of the invention: 

~'™* a ^ 
tens* ™, ulus and s ^^^ 

polyisoprene shows a strain-at-break of 10 (i e IMwS Bv 2lf 5?L k S L peaf,ca!| y 35 sample, 
modulus could increase 10-fold (lOx) but th strSn at hJt m 8 , ,? °T° by We,8h ' Cartx>n black > the ,e "«le 
respond like an elastomer, bu, a! ... hetopLsSc. ^ ° UW f3 " * 125 (25%) ' hence h would "<> ^ 

automotive, engine, aeros^ce, oil drilling and Kft etc ' ' S ' °" rm8S * that affect industries such * 
^Sl:^" * mUMed — * -1, since we nave 

estimated on the basis of swelling data" toluene indlcaSZ 1^3 ^"al.zed SWNT. Crosslink densities, 
chains. This crosslinking was LnnaHv faS . ? the P o| y meru «derwentcrosslinkingattheendsofthe 

functionalizedSWNTSeTosS r oil dt^JSiSLS? " If-T" ° f ,he ^ alc ° h <" 
free hydroxyl group, or via attack of the m£^£}£2fi&Z£T T"" ^ ^ * 
room temperature indicated three fold increa^ in A. iZ i f * T? ^ * TenSlIe P ro P ert 'es examined at 
etoomeT^umngatasSiofel "££5 J^SSE^ ° f fc e,aS,0mer > with "*« **» of me 

possess the extraordinary mechanic^h^S " d h,gh ***** "u, do not 

TTie invention is a process involving the following steps: 

1 . Preparation of functionalized SWNT 

2. B |e «ding°fpol^^ 

3. Mix and homogenize for 24 hours *«'ucnej 

4. Precipitate in non - solvent (methanol) or rapidly evaporate and remove solvent 

5. Vacuumdrynanocompositefor24hourswith vacuumof< 10 milliTorr at room temperature 

6. Heat nanocomposite to 160"C for 18 hours undervacuum. 

polyisobutylene, low-temperature epoxy EPDM temoh^ JmF*?* h ? ogenated Polvbutadiene, halogenated 
functional nanohibes. It SmnS^e^^'u ^V^. comb,na,ions *«»0 and a wide range of 
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Detailed results and procedures. 

nanotubes';^ ~ *>00, Aldrich) with ary.-subs,i«u,ed 

r^- = 3.2 ±0.2 
^control 

C = 630 ±20% 
e Sol =670 ±25% 

where and are the tensile modulus estimated based on the linear behavior at low strain values for the nanoeomposite 

andtheeontro.samp.erespectively.a.K, eft? and 8^ are the values of the strain at break for the nanoeomposite and 
the control sample respectively. 

Figure 1. The fi.netiona.ized SWNT sample used was prepared in the Mowing manner. The funetiona.ization protoeo! is 
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—Control (0 wt % SWNT) 
—Specimen with 0.7 wt % SWNT 




Strain (%) 

described in Dy ke , C . A, Tour. J. M. "So.vent-Free Functional^ of Carbon Nanotubes" J. Am. Ckem. Soc, 2003. 12S, 
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What is claimed is: 



1 . A method of reinforcing elastomers comprising the steps of: 
a) preparing a plurality of functionalized carbon nanotubes- 

' ^rL"r d ca,bon ™° abes - e, ~ in ■ 

c) removing the dispersing solvent from the mixture; and 

d) heating the mixture to thermally initiate crosslinking. 

2. The method of Claim 1, wherein the carbon nanotubes are single-wall carbon nanotubes. 

3 ' mo^ s h0d ° f C ' aimS 1 ° r 2 ' WhCTein thC fUnCtlOTallZed cart - —tubes comprise aryl functional 

4 - ^ssiw 1-2 or 3> wherein the eiastomeric poiymer is an -*» ™ 

5 ' rf' 25? ° f C,aim l ?u 3 ' WhCrein ^ elastom ™ polymer is selected from the group consisting 
6. The method of Claims 14 or 5, wherein the dispersing solvent is toluene. 



HOUSTON 1\656662\1 
1 1 32 1 -G99999 0^20/2003 



BEST AVAILABLE COPY 



Document made available under the 
Patent Cooperation Treaty (PCT) 

International application number: PCT/US04/020108 
International filing date: 23 June 2004 (23 .o 6 .2004) 

Document type: Certified copy of priority document 

Document details: Country/Office: US 

Number: 60/480,643 

Filing date: 23 June 2003 (23.06.2003) 

Date of receipt at the Internationa, Bureau: 06 December 2004 (06.12.2004) 

Remark: Priority document submitted or transmitted to th„ r ♦ • , 

compliance with Rule 17.1(a) or(b) International Bureau in 




World Intellectual Prooertv nr« M i„ t ' BEST AVAILABU 

0 — „„ Mo^e d^akpSeS^obr^'^ 



COPY 



